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Abstract 
Background:  Early pregnancy loss has been linked to enduring psychological morbidity. Aims: 
This study aimed to investigate the utility of the Kessler 10 (K10) questionnaire as a brief 
screening instrument to identify women at risk for the development of psychiatric diagnoses 3 
months post-miscarriage. 
Method: Participants were 117 consecutive women presenting at a public hospital emergency 
department and receiving a diagnosis of miscarriage.  
Main Outcome Measures: K10 screen for psychological distress and the Structured Clinical Interview 
for DSM Disorders (SCID) to determine psychiatric diagnoses.  
Results: The majority of women (81.2%) experienced elevated levels of distress initially, 24.8% in the 
very high range.  They were not at increased risk for psychiatric diagnoses at 3 months compared with 
the general population, however they were significantly more likely to report subsyndromal symptoms 
at this time compared with the general population.  The baseline K10 score was the only significant 
predictor of distress at follow-up (r = 0.45, p < 0.001). The receiver operating characteristic curve 
shows that a cut-off of 14 on the K10 has suitable sensitivity (97%) and specificity (82%) for predicting 
ongoing psychological distress in women who miscarry.  
Conclusions: The K10 is effective in identifying women at risk for ensuring psychological symptoms 
following miscarriage. 
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Miscarriage is the most common adverse outcome in pregnancy with early miscarriage 
occurring in between 12% and 24% of pregnancies 
1
.  Miscarriage is associated with significant 
and possibly enduring psychological consequences. Psychological morbidity is common in the 
weeks and months following pregnancy loss with depressive symptoms present in 20 to 55% of 
women 
2-4
, and 20 to 40% of women experiencing elevated anxiety symptoms 
2, 3, 5
.  There is 
evidence to suggest that some women with early psychiatric symptoms go on to develop 
psychiatric illnesses including depressive (10-50%) 
5-7
 and anxiety disorders 
8, 9
 though there is a 
paucity of research and results are inconsistent across studies.   
The identification of risk factors for psychological problems following pregnancy loss 
has been limited by small samples sizes.  In a review of the literature, Lok and Neugebauer 
10
 
concluded that risk factors predisposing a woman to psychological morbidity following early 
pregnancy loss could include a history of psychiatric illness, childlessness, lack of social support 
or poor marital adjustment, prior pregnancy loss, and ambivalence towards the fetus. 
Early psychological intervention for women who develop or are at risk for ongoing 
psychological disorders would be facilitated by adequate screening measures with good 
predictive validity.  In contrast to postpartum depression, there has been limited research on the 
validation of screening measures for psychological problems with women experiencing early 
pregnancy loss.  The General Health Questionnaire (GHQ) is one measure that has been 
validated with this population 
11
.  However, with a resultant positive predictive value of 50% its 
clinical utility is limited.   
The Kessler 10 K10: 
12
 is a brief measure of non-specific psychological distress which 
has been extensively used in clinical and epidemiological settings 
13
. The K10 has excellent 
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internal consistency and good validity, and has been found to perform better than the General 
Health Questionnaire (GHQ) in discriminating between cases and non-cases of depression and 
anxiety disorders based on the widely accepted DSM-IV mental health diagnostic system 
14
. Its 
brevity and extensive normative data 
13, 15
 make it suitable for screening patients for 
psychological distress in a busy medical setting. The aim of this study was to examine the 
effectiveness of the K10 as a brief screening instrument, with and without psychosocial 
measures, to identify women at risk of developing ongoing psychological problems subsequent 
to early pregnancy loss. This is important to provide clinical guidance to facilitate early 
intervention. 
Method 
Participants 
Participants were 117 women who were identified from Emergency Department records at 
the Mater Adult Public Hospital, Brisbane, Australia, as having had a miscarriage between 
March and September 2008.  Sociodemographic characteristics of the sample are summarized in 
Table 1. The mean age of participants was 31.40 years (SD = 6.29) with a range of 18 to 46 
years. Most women were married or living in a defacto relationship (91.5%).  More than half of 
the participants (57.3%) had at least one child prior to the miscarriage and most women had not 
experienced a prior miscarriage (74%). Women were eligible to be included in the study if they 
presented to the Mater Adult Hospital Emergency Department and had a confirmed diagnosis of 
early pregnancy loss (before 20 weeks gestation). Women were excluded from the study if they 
were under 18 years of age or had poor English comprehension that would have made it difficult 
for them to comprehend the interview questions.  
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Measures 
Sociodemographic variables. Several sociodemographic and health variables identified in 
the literature were used as predictors for psychological distress.  These include age, marital 
status, number of children, level of education, family income level, gestational age of fetus, 
history of miscarriage, psychiatric history, medical and patient perception of cause of 
miscarriage.  
Psychological Distress. The Kessler 10 K10: 
16
, a measure of non-specific psychological 
distress, is a 10 item measure which asks respondents how frequently they experienced 
symptoms of psychological distress during the past 30 days 
16
. Scores range from 10 to 50, with 
high scores indicating high levels of distress. The K10 has strong psychometric properties across 
major sociodemographic subsamples in predicting DSM-IV anxiety-mood disorders 
12, 14, 17, 18
. 
Cut-offs (i.e. 0-15 = normal, 16-21 = moderate, 22-29 = high, 30-50 = very high) used in this 
study are consistent with those used in national epidemiological studies e.g. 
15, 19
 to enable direct 
comparisons with the general population. 
Relationship Quality.  The Relationship Quality Index RQI: 
20
 is a 6-item index of 
relationship quality and satisfaction.  The measure has adequate internal consistency, with inter-
item correlations ranging from .68 to .86 
20
.  
Social Support. The Social Support Scale 
21
 is a 5-item questionnaire measuring the 
amount of social support participants have access to.  
Psychiatric diagnosis. The Structured Clinical Interview for DSM Disorders SCID: 
22
 is a 
semi-structured interview that generates major DSM diagnoses.  The diagnostic categories used 
for this study were mood, anxiety and somatisation. The SCID produces highly reliable diagnosis 
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for DSM-III-R Axis I and Axis II disorders 
23
; kappas for DSM-IV major depressive disorder 
ranges from 0.61 to 0.80, and for anxiety disorders ranges from 0.44 to 0.88 
24
. Inter-rater 
reliability for somatoform disorders is 0.84 
25
.  
Procedure 
This research was approved by the Mater Human Research Ethics Committee. Women 
who were identified from the Mater Adult Hospital Emergency Department and antenatal clinic 
records as having a diagnosis of miscarriage (ICD10 codes O000 – O004) were telephoned 
within two weeks of their contact with the hospital and invited to participate in the study. Verbal 
consent was obtained from all participants over the phone. Both baseline and follow-up 
assessments were conducted via the telephone, with baseline assessment done at the point of 
contact (i.e. within two weeks of miscarriage) and follow-up done three months later.  
The baseline assessment battery consisted of all assessment measures except the SCID 
[SCID: 22]. Follow-up assessment at 3-months consisted of the K10 K10: 
16
 and the SCID. 
Women who were assessed as at high risk for suicide at either assessment or who met diagnostic 
criteria for a psychiatric disorder at follow-up were referred to a hospital psychiatrist for 
management. Results were compared with national epidemiological data that also used the K10 
15
. 
Statistical Analyses 
 Differences between categories such as diagnosis, age groups, participations and non participants 
were analysed with chi-square. Proportional samples t-tests were used to compare the prevalence of 
psychological distress in this sample with the general population at both baseline and follow-up.  
Repeated measures ANOVA was used to assess for change in psychological distress from baseline to 
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follow-up and linear regression when comparing two continuous variables. A receiver operator 
characteristic (ROC) methodology was used to optimise a clinical cut-off with greatest sensitivity and 
specificity on the K10 for use with this population. Correlations were used to investigate variables related 
to clinical change. A hierarchical regression was used to assess the predictive value of relationship quality 
and social support to psychological distress after controlling for demographic variables. Statistical 
significance was set at the p < 0.01 level.  
 
Results 
Response rate   
The flow of participants through the study is shown in Figure 1. There was no significant 
difference between women who participated in the study and those who did not on ICD 10 
diagnosis (χ2 (4, N = 222) = 4.54, p = 0.34) or age group (χ2 (3, N = 221) = 5.43, p = 0.14).   Of 
the 133 women who were able to be contacted at baseline, 16 declined participation, leaving 117 
(87.9%) women who completed baseline assessment.  Similarly, there were no significant 
differences between women who agreed to participate compared with those who declined on 
ICD 10 diagnosis (χ2 (4, N = 133) = 4.23, p = 0.38) or age group (χ2 (3, N = 133) = 1.78, p = 
0.62).  Seven women declined to participate at follow-up (6.0%).  At 3-month follow-up, a 
further 27 women were excluded because of being unable to be contacted or a subsequent 
pregnancy or miscarriage, resulting in a 70.1% response rate. An independent samples t-test 
showed no significant differences between participants and non-participants at follow-up on 
baseline psychological distress, t (115) = 0.75, p = 0.46. 
Prevalence of Psychological Distress after Miscarriage 
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 Within the first few weeks after miscarriage, the majority of women (81.2%) reported 
elevated levels of psychological distress measured on the K10.  Around a third (34.2%) reported 
levels of distress in the moderate range, 22.2% in the high range, and 24.8% in the very high 
range.  A two-sample between proportions t-test showed that the proportion of women with 
elevated distress in the early weeks after miscarriage is significantly higher than in the general 
population  30%; 
15
 (tz = 14.17, p < 0.001). 
Prevalence of Mental Health Problems 3 Months after Miscarriage 
 A repeated measures ANOVA showed a significant decrease in psychological distress 
from baseline to follow-up F (1, 81) = 55.12, p < 0.001. Three months after miscarriage around 
half of participants (54.9%) had K10 scores within the normal range, 41.4% in the moderate to 
high range, and 3.7% in the very high range.  A comparison between the 2007 national survey 
15
 
using a two-sample between proportions t-test showed that at three months post-miscarriage, 
there was no significant difference between this sample and women in the general population 
15
 
on very high levels of distress (tz = -.28, p = 0.77). Nine women (11%) who completed 3-month 
follow-up assessment met the criteria for at least one DSM-IV Diagnosis with a range from 1 to 
4 (mode = 1).  All women who met the diagnostic criteria for a psychiatric disorder at the 3-
month assessment also met the criteria for having had a diagnosis prior to their miscarriage.   
Clinical Change 
Figure 2 displays the changes in categories of psychological distress between baseline 
and 3-month follow-up. Six women (7.3%) moved to higher level of distress by 3-month follow-
up. The only correlates of negative clinical change, that is women reporting greater distress at 3-
month follow-up than at baseline, were number of previous miscarriages (r = 0.30, p < 0.01) and 
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being in a relationship (r = -0.26, p = 0.02).  Small numbers at follow-up again preclude any 
predictive multivariate analyses. Most women who scored in the high and very high distress 
ranges at baseline remained symptomatic at follow-up (71.3%). Of these, most experienced 
moderate (40.5%) or high levels of distress (27.0%), while very few remained very highly 
distressed (2.7%).    
Predictors of Mental Health Problems following Miscarriage 
The low prevalence rates of psychiatric diagnoses at the 3-month assessment precluded 
any meaningful analyses of sensitivity and specificity of K10 at baseline in predicting 
subsequent mental health problems.  However, baseline K10 scores were significantly associated 
with K10 scores at 3-months (r = 0.45, p < 0.001).  Using a cut-off score of ≥ 14 on the baseline 
K10, a receiver operator characteristic (ROC) curve with an area under the curve of 0.73 (95% 
CI 0.62-0.84, p < 0.001) was constructed. It had a sensitivity of 97%, specificity of 82%, positive 
predictive value of 81.7% and negative predictive value of 97.3% on psychological distress (i.e. 
K10 ≥ 16) at 3-month follow-up. The ROC Curve is shown in Figure 3. 
A hierarchical regression was performed to determine whether, after controlling for 
sociodemographic correlates of distress (family income, mother’s educational level), social 
support and relationship satisfaction were significant predictors for psychological distress at 
baseline. Table 2 (Regression 1) displays the correlations between the variables, the standardized 
regression coefficients (β), with 95% confidence intervals, t etc. R was significantly different 
from zero at each step.  After step 2 with education, income, social support, and relationship 
quality in the equation, R
2
 = 0.34, F (4, 105) = 13.25, p < 0.001.  The adjusted R
2 
of .31 indicates 
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that almost a third of the variability in psychological distress at baseline is predicted by 
sociodemographic variables and social support. 
While social support and relationship satisfaction are still significantly correlated with 
psychological distress at 3 month follow-up (r = -0.32, p < 0.01 and r = -0.31, p < 0.01 
respectively), no sociodemographic variables were correlated.  Number of previous miscarriages 
and previous mental illness were also correlated with psychological distress at 3 month follow-
up.  A hierarchical regression was performed to determine if the addition of these variables 
improved the prediction of psychological distress at 3 months from baseline distress.  Table 2 
(Regression 2) displays the standardized regression coefficients (β), with 95% confidence 
intervals, t values, zero-order and semi-partial correlations. R was significantly different from 
zero at each step.  After step 1, with baseline psychological distress, number of previous 
miscarriages and previous mental illness in the equation, R
2
adj = 0.27, F (3, 76) = 10.80, p < 
0.001.  After step 2, with social support and relationship quality added to prediction of 3 month 
psychological distress, R
2
adj = 0.28, F (5, 74) = 7.24, p < 0.001.  Only baseline K10 was a 
significant predictor however.  This pattern of results suggests that more than a quarter of the 
variability in psychological distress at 3 months post-miscarriage is predicted by psychological 
distress at baseline.  Social support and relationship quality, and prior history of mental illness or 
miscarriage do not contribute significantly to the prediction. 
Discussion 
This study aimed to explore the effectiveness and clinical utility of the K10 in screening 
women for mental health problems subsequent to miscarriage, as well as the psychosocial factors 
that predicted mental health problems. The K10 is a short, easily administered and scored 
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instrument and the results of this study show that a cut-off of 14 provides clinicians with high 
specificity and adequate sensitivity for identifying women at risk of ongoing psychological 
distress.  
In contrast to previous research e.g. 
2, 3, 5, 6
, women in this study who experienced 
psychological morbidity in the weeks following early pregnancy loss were at no greater risk than 
the general population for mental health diagnoses or very high levels of psychological distress 
indicative of mental health diagnoses at three month follow-up.  However, women who scored in 
the high and very high ranges of the K10 following miscarriage were still likely to have elevated 
levels of distress (as measured by the K10) three months following the miscarriage. Although all 
women in this study who met the criteria for a psychiatric diagnosis at three month follow-up 
had a previous history of psychiatric diagnoses, previous psychiatric diagnosis was not a 
predictor of psychiatric diagnosis at follow-up.  This raises further questions about the 
mechanisms that contribute to some women perhaps being more vulnerable to relapse than 
others.  Other predictors of mental health symptoms 3 months following miscarriage included the 
number of previous miscarriages, previous mental illness, social support and relationship quality.  
These however, were not significant predictors of psychological distress over and above baseline 
psychological distress.   
Implications for service delivery 
 Screening for mental health problems in the first few weeks following miscarriage was 
unable to discriminate between women who would and would not have psychiatric diagnoses 
three months later.  It was however able to predict ongoing psychological distress indicative of 
subsyndromal mental illness.  Mild to moderate mental illness is of considerable public health 
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importance because of its high prevalence, burden of disease and risk of transition to serious 
mental illness 
26
.  This highlights the importance of identifying women who are at risk of 
ongoing psychological distress and provide early interventions.  Recent years have seen many 
health services introduce the early pregnancy assessment model for the care of women with a 
suspected early pregnancy loss.  Such services aim to address the physical and emotional needs 
of women with pain or bleeding in early pregnancy. An effective screening tool that can identify 
those women at greatest risk of ongoing psychological morbidity following pregnancy loss, 
would enable the targeting of therapy to those in most need and ensure the most appropriate use 
of resources. It also provides a useful tool for primary care providers who may have contact with 
women in the weeks following miscarriage. 
Limitations 
There are a number of limitations that should be noted when interpreting the results of 
this study.  The initial participation rate was only 52.7% and the follow-up participation rate was 
70%.  However, post hoc analyses found no significant differences between participants and 
nonparticipants suggesting that the sample was representative.  The SCID modules used to assess 
for psychiatric disorders only included mood and anxiety disorders, however we focused on 
these high prevalence disorders and this plan was consistent with previous research.  The SCID 
was also only limited to follow-up and hence overlooked women who were experiencing a 
psychiatric disorder at the time of the miscarriage.  This was considered too lengthy and intrusive 
to include immediately following miscarriage and was therefore replaced with a more subjective 
question asking women whether they had ever had a mental health diagnosis in the past. 
Future Directions 
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 Further research is needed to ascertain predictors of mental health problems subsequent 
to miscarriage.  The role of cognitions, particularly perfectionism, coping self-efficacy which 
have been demonstrated to be linked to psychological distress may be relevant with this 
population.  It will also be important to see whether brief interventions following miscarriage can 
prevent at risk women from experiencing ongoing psychological distress. 
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Table 1. Sociodemographic Characteristics of the Sample 
 n % 
Age Group   
    18-24 years 16 13.7 
    25-34 years 63 53.8 
    35-44 years 36 30.8 
    45-54 years 2 1.7 
Educational Level   
    < Year 12 17 14.5 
    Year 12 22 18.8 
    Trade certificate 26 22.2 
    Bachelor degree 39 33.3 
    Postgraduate degree 13 11.1 
Weekly family income*   
    < $400 6 5.3 
    $400 - $599 7 6.1 
    $600 - $799 12 10.5 
    $800 - $999 4 3.5 
    $1000 - $1499 27 23.7 
    $1500 - $1999 37 32.5 
    > $2000 21 18.4 
* n = 115 as a result of missing data 
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Figure 1. Diagram of the flow of participants through each stage of the trial. 
Follow-up Assessment 
(N = 82) 
 
Assessed for eligibility 
(N = 222) 
Excluded (n = 89) 
No contact number (n = 9) 
Incorrect contact number (n = 28) 
Unable to be contacted (n = 39) 
Inadequate English (n = 13) 
Declined (n = 16) 
Excluded (n = 34) 
Incorrect contact number (n = 5) 
Subsequent miscarriage (n = 2) 
Currently pregnant (n = 5) 
Unable to be contacted (n = 15) 
Declined (n = 7) 
 
Baseline Assessment 
(N = 117) 
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Table 2 
Hierarchical Regression of variables predicating baseline psychological distress and 
baseline psychological distress and psychological distress at 3 follow-up. 
  95% confidence 
interval  for β 
   
Predictor β 
Lower 
bound 
Upper 
bound 
t r sr 
Regression 1 
Step 1       
Education -.23 -0.48 -0.12 -2.57** -.36 -.29 
Income -.30 -0.41 -0.06 -3.33*** -.31 -.23 
Step 2       
Education -.26 -0.42 -0.10 -3.14 -.36 -.25 
Income -.16 -0.33 0.00 -1.93** -.31 -.15 
Social Support -.31 -0.47 -0.14 -3.68*** -.43 -.29 
RQI .15 -0.37 -0.05 -2.58** -.29 -.21 
Regression 2 
Step 1       
K10 baseline .45 0.26 0.64 5.12*** .50 .50 
No. previous miscarriage .11 -0.08 0.30 1.14 .22 .22 
Previous mental illness .17 -0.02 0.36 1.72 .28 .28 
Step 2       
K10 baseline .41 0.19 0.63 3.59*** .50 .34 
No. previous miscarriage .12 -0.07 0.31 1.23 .22 .12 
19 
 
 
**p < .01, ***p < .001 
 
 
Previous mental illness .15 -0.04 0.34 1.52 .28 .15 
Social Support .003 -0.21 0.22 -.03 -.25 -.003 
RQI -.18 -0.37 0.01 -1.81 -.31 -.17 
20 
 
 
 
Figure 2. Percentage Clinical Change from Baseline to 3 month follow-up on the 
K10. 
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Figure 3. Receiver operating characteristic curve of K10 total score at baseline 
predicting an elevated K10 score at 3-month follow-up 
 
 
